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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 

I also certify that the attached copy of the request for grant of a Patent (Form 1/77) bears an 
amendment, effected by this office, following a request by the applicant and agreed to by the 
Comptroller-General . 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re- registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



. Re-r^Bfctration under the Companies Act does not constitute a new legal entity but merely 
subje^Mhe company to certain additional company law rules. 




Signed 
Dated 126 JUL 2000 



An Executive Agency of the Department of Trade and Industry 
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In networks, such as telecommunication networks, fully meshed networks are often used to 
interconnect the nodes together and in particular to interconnect trunk exchanges. Although 
fully meshed networks can be of considerable use, they do have the characteristic that the 
more nodes there are in a fully meshed network, then the narrower the routes between nodes 
have to be once the switches are port limited. Doubling the nodes in a fully meshed network 
can halve the size of each route across the mesh. However, reducing the route size can 
increase the chance of blocking as well as reducing the Erlang efficiency. 

In some telecommunication networks each fully meshed trunk exchange is also connected to 
several local exchanges, so that the longer distance trunk calls tend to traverse four exchanges 
namely a local, a trunk, a second trunk and a final local. 

In such a network the local exchanges only need to know if a call originating on its own 
exchange cannot be terminated on its own exchange, in which case the call is forwarded to a 
trunk exchange. 

For reasons of redundancy a local exchange is normally connected to more than one trunk 
exchange, in which case a call which cannot be terminated on its own exchange can probably 
be forwarded to any of the connected trunk exchanges. 

However if the local exchanges are connected to more trunk exchanges than are needed for 
redundancy reasons, then the local exchange could be asked to perform part of the overall 
trunk routing algorithm. Consequently the intended final destination of the call can be used to 
decide to which trunk exchange the call should be sent to by the local exchange. 

Provided the local exchange is able to route to more than one trunk exchange depending on 
the destination of the call, then it is possible to use a pair of trunk exchanges to perform the 
function of one existing trunk exchange, with approximately twice the capacity and 
throughput. This is assuming that the two exchanges each have the same or similar capacity 
to the existing trunk exchange. The existing trunk exchange can be one of the pair of trunk 
exchanges. The pair of trunk exchanges can be known as Siamese trunk exchanges. 

According to the present invention there is provided a telecommunications network 
comprising a plurality of major nodes, each major node including one or more major 
switches, at least one of the major nodes including a plurality of major switches, each major 
node having a connection to each other major node by means of a connection between a 
major switch at the one major node and a major switch at the other major node and each 
major node having associated therewith a respective plurality of outer nodes, each major 
switch of each major node being connected to all of the respective associated plurality of 
outer nodes and including a network routing algorithm to control the routing in the network 

There is further provided a method of upgrading a telecommunications network, said 
telecommunications network comprising a plurality of major nodes, wherein each major node 
includes at least one major switch, each major node having a direct connection to each other 
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major node by means of a connection. between a major switch at the one major node and a 
major switch at the other major node and the major switch or switches of each major node 
being each connected to all of a respective plurality of multiple outer nodes, the method 
comprising the steps of :- 

(a) adding a further major switch to at least one of the major nodes; 

(b) connecting all of the respective plurality of outer nodes to the further major 
switch; 

(c) providing a network routing algorithm to control the routing in the network; 

and 

(d) dividing the connections from the at least one major node to the major 
switches of the other major nodes between the major switch or major switches 
and the further major switch of the at least one major node. 

The present invention will now be described by way of example, with reference to the 
accompanying drawings in which; 

Figure 1 shows an example of a network having a number of fully meshed major nodes; 

Figure 2 shows an example of a fully meshed major node of the network shown in Figure 1 

connected to multiple outer nodes; 

Figure 3 shows an example of a fully meshed major node of the network shown in Figure 1 
with a single major switch; 

Figure 4 shows an example of a fully meshed major node of the network shown in Figure 1 
with two unconnected major switches; 

Figure 5 shows an example of a fully meshed major node of the network shown in Figure 1 
with two connected (Siamesed) major switches; and 

Figure 6 shows an example of a network as shown in Figure 1 including a number of fully 
meshed major nodes where each node has two major switches. 

Figure 1 shows an example of a network having fully meshed major nodes, such as trunk 
exchanges, with a direct link between every pair of major nodes. In practice these links are 
often carried by transmission systems. 

In Figure 2 some of the major nodes (trunk exchanges) of Figure 1 are shown connected to 
multiple outer nodes, such as local exchanges. In practice these connections are often carried 
by transmission systems. The connection of multiple locals to trunk exchanges is a 
recognised telecommunication network configuration. 

Figure 3 shows a major node of Figure 2 containing a single major switch. Such a major 
switch could be a trunk exchange equipment. This major switch is connected to all the other 
major Nodes as well as all the illustrated multiple Outer Nodes. The illustrated Outer Nodes 
may also be connected to major switches at other major nodes. 

Figure 4 shows the major node of Figure 3, to which has been added a further major switch. 
Any added major switches could be trunk exchanges. The direct links from the other major 
nodes are taken to one or the other, but not both, of the major switches. The pair of major 
switches are both connected to all the multiple outer nodes associated with that major node. 
The outer nodes have to be able to route calls or messages to the appropriate one of the pair 
of major switches. 
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loudspeaker system comprising a plurality of distributed 
mode loudspeakers spaced apart from one another along a 
principal axis, each distributed mode loudspeaker 
comprising a panel extending outwards from the principal 
5 axis and an exciter mounted on the panel for causing the 
panel to vibrate and emit sound, wherein the panels spaced 
along the principal axis define a plurality of slots 
therebetween. 

This arrangement differs from that described in 
10 W098/53638 in two respects. In the present invention, the 
panels are arranged along an axis and extend outwards from 
the axis whereas in W098/53638 the panels are arranged 
over a sheet or plane and extend along the sheet or plane. 
Secondly, in the present invention sound emerges from the 
15 slots between the panels. 

The normal to the plane of the panels can be at an 
angle of at most 30° from the direction of the principal 
axis, preferably at most 15°. Accordingly, the panels may 
extend substantially perpendicularly to the principal 
20 axis. A reflector may be provided at one end of the line 
of panels. The panels can be of different sizes, for 
example reducing in size along the principal axis. Some 
or all of the panels may be driven by a plurality of 
exciters . 

25 The exciters can be driven with varying polarities, 

which can be selected to provide a desired directionality. 

Alternatively or additionally, the phase, delay and 
filtering of the signals provided to the exciters can be 
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selected to provide a desired directionality. 

For a better understanding of the invention a 
specific embodiment of it will now be described, purely by 
way of example, with reference to the accompanying drawing 
which shows a loudspeaker array according to the 
invention . 

The loudspeaker system comprises a stack of 
distributed mode loudspeakers 1 spaced apart from one 
another along a principal axis 13. 

Each of a plurality of distributed mode loudspeakers 
1 comprises a flat panel 3 extending in a plane 
perpendicular to the principal axis 13 and an exciter 5 
mounted on the flat panel and coupled to it. The panels 3 
define a slot 11 between each pair of adjacent panels. The 
exciters 5 are coupled to electrical connectors 7 for 
connection to electrical driving apparatus. 

In the described embodiment, a reflector 9 is 
provided at one end of the stack, the reflector end. The 
panels 3 are not all the same size; the largest panel is 
adjacent to the reflector and the linear size of the 
panels 3 decreases exponentially along the principal axis. 

These arrangements are intended to be suitable for sound 
output principally along the principal axis, emerging from 
the stack at the opposite end to the reflector end. 
25 Sound radiation emerges from the slots 11 defined by 

the panels 3, which act as ducts. 

The directivity of the sound output can be varied by 
. controlling the signals supplied to each of the exciters 
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5. The easiest way is to vary the polarity of the signals 
supplied to each exciter. For greater control, the phase 
of the signal supplied to each exciter can be controlled, 
a delay can be introduced and frequency filtering can be 
5 applied. The reflector also influences directivity. 

The stack can be considered to be an inverse horn; 
radiation is emitted preferentially from the narrow end of 
the stack. 

The device is compact and can produce a high power. 

10 The use of multiple exciters and panels helps prevent 
structural overloading of the loudspeakers and also 
reduces effects caused by the compliance of the air. 
Distortion is reduced, since there are no high pressure 
points in the air. The directivity of the device can be 

15 controllable over a wide bandwidth. 
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